Pigment epithelium-derived factor (PEDF) has direct effects on the metabolism and proliferation of microglia and indirect effects on astrocytes.
Pigment epithelium-derived factor (PEDF), a neurotrophic agent first identified in conditioned medium from cultured human retinal pigment epithelial cells, induces neuronal differentiation with neurite outgrowth in Y-79 retinoblastoma cells and has a neurotrophic survival effect on cerebellar granule cells in culture. In the present study, we investigated the effects of human recombinant PEDF (rPEDF) on proliferation and activation of microglia and astrocytes isolated from newborn rat brain. rPEDF treatment caused microglia to round up morphologically, increased their metabolic activity (measured by both MTS conversion and acid phosphatase activity), but blocked proliferation (mitosis). This blocking effect could be demonstrated in cultures stimulated to proliferate by addition of granulocyte-macrophage colony stimulating factor. The effect of rPEDF on microglial metabolic activity showed a dose-response relationship both in serum-containing medium and in chemically defined medium and was blocked with anti-PEDF antibody. rPEDF had no direct effect on the metabolic activity or proliferation of cultured astrocytes but blocked their proliferation in astrocyte-microglia co-cultures. Proliferation of isolated astrocytes was also blocked by conditioned medium from microglia treated with PEDF (PMCM). The effect of PMCM on astrocytes was not blocked by an antibody to transforming growth factor-beta. These results demonstrate that PEDF activates microglial metabolism while blocking proliferation and suggest that a soluble factor(s) released by rPEDF-stimulated microglia blocks the proliferation of astrocytes. Thus, PEDF could play an important role in regulation of glial function and proliferation in the central nervous system.